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“IMPLEMENTASI  lPENGOLAHAN  lCITRA  lUNTUK  lKLASIFIKASI  lOBJEK  
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ABSTRAK 

Penelitian  lini  lmengimplementasikan  lpengolahan  lcitra  luntuk  lklasifikasi  lobjek  

lberdasarkan  lwarna  ldengan  lmemanfaatkan  lrobot  larm  l4  lDegree  lof  lFreedom  l(DoF).  lProses  

ldimulai  ldengan  lakuisisi  lcitra  lmenggunakan  lkamera  lyang  lmendeteksi  lwarna  lobjek  ldi  lruang  

lkerja.  lCitra  lRGB  ldikonversi  lmenjadi  lHSV  luntuk  lmengidentifikasi  lwarna,  ldilanjutkan  ldengan  

lsegmentasi  luntuk  lmemisahkan  lobjek  ldari  llatar.  lHasil  lpengolahan  lcitra  lditeruskan  lke  

lmikrokontroler  lArduino  lMega  luntuk  lmengontrol  lpergerakan  lrobot  larm.  lRobot  larm  ldilengkapi  

lgripper  lyang  lberfungsi  lmemindahkan  lobjek  lke  llokasi  ltertentu  lberdasarkan  lwarna.  lSebelum  

ldimulai  ldilakukan  lkalibrasi  lkamera  lmenggunakan  lparameter  lhue,  lsaturation,  ldan  lvalue  l(HSV)  

ladalah  llangkah  luntuk  lmenyesuaikan  lsensitivitas  lkamera  lsehingga  lmampu  lmendeteksi  lwarna  

lobjek  ltertentu  lsecara  ltepat,  lRentang  lini  ldiatur  ldalam  lbatas  lminimum  ldan  lmaksimum  ldi  lsetiap  

lkomponen  lHSV  lagar  lkamera  lbisa  lmenangkap  lwarna  ltarget  lsecara  lakurat.  lSetelah  lmengatur  

lpencahayaan  lagar  lstabil,  lkamera  lmengambil  lgambar  luji  ldari  lobjek  ltersebut.  ldi  llakukan  

lpengujian  lsebanyak  l18  lkali  ldengan  lmengacak  lletak  ldan  lwarna  ldari  lsetiap  lobjek  ldi  lpapan  luntuk  

lmengetahui  lapakah  lrobot  larm  ldapat  lmeletakkan  lobjek  lpada  lwadahnya  lsesuai  ldenga  lurutan  

lwarna  lyang  lsudah  ldi  ltentukan  lyaitu  lmerah,  lkuning,  lhijau,  lbiru,  lungu,  ldan  lorange.  lKameara  

ldapat  lmendeteksi  lwarna  ldari  lobjek  lsetelah  ldi  llakuakn  lkalibrasi  lnilai  lHSV  lserta  lrobot  larm  ldapat  

lmengambil  ldan  lmeletakkan  lobjek  lsesuai  ldengan  lurutan  lwarnanya.  lHasil  lpengujian  

lmenunjukkan  lkeberhasilan  ldeteksi  lwarna  ldan  lpemindahan  lobjek  ldengan  ltingkat  lakurasi  l94.44%  

ldengan  ltingkat  lerror  lpengujian  ladalah  l5,56%. 

Kata  lkunci  l:  lRobot  larm  l4  lDoF,  lHSV(Hue,  lSaturation,  lValue),  lRGB,  lPengolah  lCitra 
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“IMPLEMENTATION OF IMAGE PROCESSING FOR OBJECT CLASSIFICATION 

BASED ON COLOR USING A ROBOT ARM” 

ABSTRACT 

The research implements image processing for object classification based on color using 

a 4-Degree of Freedom (DoF) robotic arm. The process begins with image acquisition using a 

camera that detects the object's color in the workspace. The RGB image is converted into HSV to 

identify colors, followed by segmentation to separate the object from the background. The image 

processing results are then sent to the Arduino Mega microcontroller to control the movement of 

the robotic arm. The robotic arm is equipped with a gripper that functions to move objects to a 

specific location based on color. Before starting, camera calibration is performed using hue, 

saturation, and value (HSV) parameters to adjust the camera's sensitivity so that it can 

accurately detect specific object colors. The range is set within a minimum and maximum limit 

for each HSV component to ensure that the camera captures the target color accurately. After 

adjusting the lighting for stability, the camera captures test images of the object. Testing was 

conducted 18 times by randomizing the position and color of each object on the board to 

determine whether the robotic arm could place the objects into their designated containers 

according to the predetermined color sequence: red, yellow, green, blue, purple, and orange. 

The camera was able to detect the object's color after HSV value calibration, and the robotic 

arm successfully picked up and placed the objects according to their color sequence. The test 

results showed a color detection and object transfer success rate of 94.44%, with a testing error 

rate of 5.56%. 
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